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In order to put the evolution of the water and Sanitation 
Program in the Northwest Territories into perspective, a brief reflec- 
tion on the past political development in the Territories is worthwhile. 

The first Northwest Territories Council was established in 
1875 by the Northwest Territories Act and marked the beginning of a 
system of self-government in a vast area of then underdeveloped Canada. 
By 1905, however, the areas now known as Manitoba, Saskatchewan and 
Alberta had achieved provincehood. The remaining area, the present day 
Northwest Territories, was sparsely populated, and in the view of the 


"government of the day,'’ required very little attention. 

No legislation was inacted, nor was a Territorial Council ever 
appointed again until 1921, when the discovery of oil in Norman Wells 
directed national attention to the north. The ensuing years saw only 
limited political activity by Territorial Council in its role then as an 
advisory body to the Minister of Mines: and Resources which was directed 
only at such matters as administration of the Mackenzie River - Great = 
Bear Lake transportation route, the provision of aircraft landing : 
facilities, the protection of workers engaged in the mining and milling 
of pitchblend, the regulation of the sale of liquor and the regulation 
of mining activity. 

It was not until 1951, when amendments to the Northwest 
Territories Act allowed for the election of three members to Territorial 
Council, that the federal government awakened to the reality and promise 
of the Northwest Territories. From that time forward, the Territorial 
Council and the Government of Canada has taken an increasingly aggressive 
attitude toward the evolution of a political system of self-government 
and the social and economic development of the Territories. 

By about 1960, it was realized that the most basic element to 
successful social and economic development was a healthy population. 

The vast majority of the communities in the Territories were 
served by the most rudimentary and ineffective community water and 
sanitation systems. As a result, hepatitis, gastroenteritis, typhoid, 
dysentry and other diseases related to unsanitary conditions were 
rampant and impossible to control. It was clearly obvious that govern- 


ment assistance was required to improve the level of water and sanitation 
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services in the Northwest Territories. 

The first formal statement of Policy was made by the Inter- 
Departmental Committee on Federal-Territorial Financial Relations in 
1962. This Policy provided assistance to unorganized communities only, 
and did not include incorporated municipalities, 

The essence of the 1962 Policy was a recognition that, while 
most small southern communities of Canada could resolve their water and 
sewage problems by tapping groundwater and utilizing septic tanks and 
tile fields or leach pits, such was not the case for small northern 
communities where physical and climatic constraints dictated great 
expense to secure an adequate supply of water and maintain an acceptable 
level of sanitation within the home and the community. 

The Policy provided firstly that the federal government would 
pay: 


- 100% of the capital and operating cost to service its own 
installations including Crown owned housing; and 


- 50% of the capital and operating cost to service Indians 
and Eskimos with the balance to be payable by the people 
themselves, or by federal welfare funds to the extent 
that they were unable to pay and secondly that the 
Territorial Government would pay: 


- 50% of the capital and operating cost to service those 
persons not covered by the federal government, again with 
the balance payable by the people themselves or from 
Territorial funds to the extent that the users were 
unable to pay. 


Everyone was expected to pay for their own internal house plumbing and 
where piped services were installed, pay for their own service connection. 
Although commendable, the 1962 Policy Statement turned out to 
be not very practicable. In particular, the difficulty in distinguishing 
between ethnic groups, whites, Indians, Metis and Eskimos, the general 
inability of the majority of the people to pay even a small part of the 
costs and the difficulty of administering the cost sharing arrangement 
made full implementation impossible. Some improvements were realized 
though, such as the provision of piped services at Hay River and the 
implementation of trucked services in the northern part of the Mackenzie 


District. 
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A seemingly consistent trend had been noticed in the appli- 
cation of the 1962 Policy to the provision of trucked services. The 
monthly amortization cost of the capital facilities was nearly always 
equal to, or less than, the monthly operating costs. This led to a 
change in the cost sharing formula to provide that either the Federal or 
Territorial Government. would bear the capital cost of new trucked 
service facilities so long as the calculated government capital share, 
amortized monthly, would not exceed the monthly operating cost. Operat-— 
ing costs were to be borne by the consumer, as much as possible. 

For piped services, it was obvious that the monthly amortized 
capital cost would exceed the monthly operating cost. Therefore, where 
a piped system was the most economical method of servicing, the revised 
Policy provided for 100 percent funding for the major capital facilities 
by the senior government responsible and made the local government 


responsible to fund what was termed, the local improvement portion, 


parities - 


namely, the piped water distribution and sewage collection works. 

It was noted also that above the tree line Federal interests 
were predominant in that by far the largest part of the population was 
Eskimo or Civil Service, both of whom were a federal responsibility 
under the 1962 Policy. Below the tree line, Territorial interests 
predominated, although a considerable Indian Affairs interest existed. 

To ease the administrative incumbrances of the 1962 Policy, revisions 
were therefore made to make capital financing of projects above the tree 
line federal responsibility and below the tree line territorial responsi- 
bility. Budgeting for operation and maintenance funding, if applicable, 
remained solely a territorial responsibility for all Northwest Territory 
communities. 

In view of the fact that a considerable number of people were 
unable to pay even a small part of the cost for water and sanitation 
services, the Policy was changed to provide free pick-up of bagged or 
bucket domestic sewage. The existence of large unserviced areas in 
communities were creating intolerable health problems. The "central 
facilities" concept had been tried earlier and had failed. Central 


water service was thought to be workable though and the revised 1967 


Policy provided for the installation of a free water point, accessible 
to those who would not or could not pay for a delivery service. 

Along with these two basic free services, a trucked water 
delivery and liquid sewage pick-up service was developed to service 
those who could afford and wanted something better. Some people could 
get by with the free sewage pick-up service; however, they wanted and 
could pay for, minimal water delivery. Those persons became eligible 
for trucked water delivery up to 180 gallons per week per dwelling at a 
nominal monthly rate of 5 dollars. A second category of people who 
lived in houses equipped with internal pressure systems and sewage 
collection tanks and wanted all the benefits of modern convenience were 
required to pay the incremental rate for the additional trucked water 
delivery and sewage pump-out service. Persons fortunate enough to be in 
areas serviced by piped systems were required to pay the proportionate 
cost to operate and maintain the system. 

An underlying objective of the new Policy was that insofar as 
possible, the systems would be operated by local authorities who would 
collect all revenue and provide for the continued operation of the 
system and that as soon as practicable ownership would be transferred to 
properly constituted authority for a nominal sum. 

In addition, the provisions of the new 1967 Policy were 
extended to include the incorporated municipalities as well as the 
unorganized communities. 

Prior to 1967, incorporated municipalities had received "extra- 
ordinary" funding from senior government to assist in the provision of 
services on a similar basis as the stated Policy for unorganized com- 
munities although in a somewhat more discretionary fashion as local 
circumstances required. 

1967 also marked the move to Yellowknife of the official seat 
of the Northwest Territories Government from Ottawa. 

In the years following 1967, the previous format of a 5 year 
Federal-Territorial Financial Agreement was dropped in favour of a 2 


year agreement and eventually became a yearly agreement together with an 


increasing delegation of federal responsibility to the Territorial 
Government, and in the overall process, the status and conditions of the 
Policy became confused, detracting from its effectivenss. 

The impact on water and sanitation services of the Northern 
Low Rental Housing Program initiated by the federal government in 1965 
was not recognized in 1967 and was to add significantly to the funding 
requirements and urgency for improved water and sanitation services 
across the Territories. 

The minimum water service system of accessible water points in 
residential areas was eventually found in most cases to be operationally 
impractical and was generally abandoned as a system concept. Further, 
the minimum sewage collection standard was still obviously inadequate. 
The practice of discharging wastewater other than domestic sewage directly 
onto the ground outside the dwelling together with the many difficulties 
associated with collection of bagged sewage contributed to the recury ie 
epidemics of hepatitis and gastroenteritis, the high infant mortality 4 
and the incidence of bacillary dysentry. 

In the vast majority of communities, inadequate water supplies 
together with inadequate and insufficient water delivery equipment to 
provide minimum water requirements made it very difficult, if not im- 
possible, to maintain a sanitary environment inside let alone outside 
the home. 

Problems in assessing costs to be charged for services supplied 
from expensive systems was not resolved by the 1967 Policy. The bulk of 
the consumers were still unable or unwilling to pay the full operating 
cost of providing the water and sanitation services. Even in circum- 
stances where it was deemed economically feasible to install piped 
services to reduce overall system'costs, it was often wenger to 
recover the full capital cost attributable to the lots serviced from the 
property owner. Needless to say, some people could not even afford the 
cost of the service connection. 

The provision of garbage collection, also a basic community 
sanitation service was not a statement of Policy in 1967 although 
government administrators were required to deal with the problem. 


Lastly, the 1967 Policy although very concerned about public 
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health did not show an awareness of thc environmental aspects of waste 
disposal which since 1967 has become an increasingly higher priority by 
the Territorial and Federal governments. 

The 1967 Policy had been intended for review after a five year 
period and a complete reassessment was initiated in the fall of 1972. 
During the five year period, significant improvements to water and 
sanitation services were implemented; however, little impact on the 
total problem was achieved for those reasons mentioned together with 
inadequate funding support for the Policy. Approximately $800,000 was 
expended annually on the capital program - very little relative to the 
very expensive nature of providing water and sanitation facilities in 
the Northwest Territories. 

A third version of the Policy was developed during 1973 and, 
after considerable study, a proposed 11 year program finally was pre- 
sented and approved by Treasury Board in September, 1974. Although 
adequate funding was not guaranteed, it appeared to represent a sincere 
attempt by the government to deal with the problems of water and sani- 
tation once and for all. 

The 1974 Policy provided better definition of the levels of 
service to be provided including garbage collection, acknowledged that 
at least those people currently living in communities without a viable 
Tax Base could not afford to pay the local improvement portion of the 
capital cost for piped services, revised consumer charges more in line 
with what people could afford and placed sole responsibility to imple- 
ment the Policy with the Northwest Territories Government. 

Using population as a base factor, minimum levels of service 
were suggested ranging from no service for communities of less than 50 
people to completely piped water and sewer services for communities in 
excess of 700 people. 

Minimum levels of services were further defined as bagged 
sewage pick-up four times per week, weekly sewage pump-out and weekly 


dry garbage pick-up. 


Communities were categorized as either Tax Based or Non Tax 
Based to establish their eligibility for funding. In the Northwest 
Territories, communities of Village Town and City status are considered 
Tax Based and are independently viable while communities of Hamlet or 
Settlement status are not. 3 

In Tax Based communities, the Territorieal Government would 
provide total capital funding for all aspects of piped water supply and 
sewage disposal systems except for lateral service lines and service 
connections. Except for a partial subsidy of trucked water delivery 
service, Tax Based communities were required to recover operating costs 
through user charges. 

In Non Tax Based communities, the Territorial Government would 
pay for the total capital cost, as well as all operating losses resulting 
from subsidized service charges, for the installation and operation of 
the required water supply and sewage disposal systems including lateral 
service lines where piped systems are provided. Funding was also ane 
vided to Non Tax Base communities for the capital and operation cost of 
garbage collection and disposal service. Some shortfalls were still 
present with the 1974 Policy. 

The assessment of which communities should receive the various 
levels of service was somewhat simplistic and did not encourage the 
determination of the most economical method of servicing for each specific 
community. An effort was made in this regard during the formulation of 
the 1974 Policy, by attempting to develop a computer program to simulate 
and evaluate system alternatives on a community specific basis; however, 
the project was discontinued while the program was still in a relatively 
unrefined state. 

Further, there was no focal point in the Northwest Territories 
Government to develop and implement an organized and aggressive program 
of improvements in the Territories. This led to the establishment of 
the Water and Sanitation Section within the Department of Local Govern- 
ment in early 1976. 

Modifications are now being made to the Water and Sanitation 


Policy on an on-going basis; and, we like to think we are now in the 


fine tuning phase of Policy development. 

The Policy is still a very generous Policy but provides better 
definition of acceptable levels of service through thorough economic 
evaluation of servicing alternatives. Efforts to encourage small northern 
communities to operate and maintain their own water and sanitation 
facilities have been discontinued. The problems of consistently poor 
facility maintenance and recurring system failures were finally conceded 
to be too great to overcome. Now only the Tax Based communities are 
still expected to operate and maintain their own systems. 

In addition, both the collection and disposal of garbage are 
now being recognized as priority sanitation activities requiring major 
improvements in some communities. 

Much more important than the on-going revisions to the Policy 
is the fact that the Policy is now being funded at an adequate level to 
achieve substantial implementation. 

Approximately $13.5 million dollars of work will be undertaken 
this fiscal year on capital projects funded by this Policy and a similar 
amount of work is planned for next year. 

It is believed that finally the Government of the Northwest 
Territories is converging upon a realistic Water and Sanitation Policy 
compatible with the prevailing social and economic conditions in the 
Territories. 

While it can be said that the earlier versions of the Water 
and Sanitation Policies were ineffective due to the nature of the Policies 
and inadequate funding during the past years, it should be noted that 
other conditions impeded progress as well. Many of these conditions 
have been alleviated somewhat over the years yet others still remain to 
be solved. 

In the early years of the Water and Sanitation Policy, engineers 
had very little experience with servicing communities in the North. 
Given the harsh cold climate and unfamiliar soil conditions in the 
north, the design of water/sewer systems was often reduced to a trial 


and error procedure resulting in deficient systems and a very short 


useful life. Lack of adequate funds contributed to the problem also as 
designs tended to be less conservative to reduce costs. 

The accumulation of engineering experience in the north was 
further inpeded by the neglect to document the design and construction 
experience gained by projects that were implemented. This was a pio- 
neering era in water and sanitation system design and most people didn't 
recognize it. 

An end to this long standing problem is in sight though as 
there has been a joint effort underway by the Project Management Division 
of the Territorial Department of Public Works, the Northern Technology 
Unit of Environment Canada, the Department of Environmental Conservation 
of the State of Alaska, the U.S. Cold Regions Research and Engineering 
Laboratory and Arctic Environmental Research Station of the U.S. Environ- 
mental Protection Agency to consolidate all the past engineering experi- 
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ence into a Design Manual for Water and Sanitation Systems in Northern: 
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Regions. The culmination of this effort was presented to you as you 
registered for this Symposium. 

Meanwhile, the Department of Public Works is developing 
standardized designs for certain system components such as water truck 
fill points, water trucks and sewage trucks. In addition, the Depart- 
ment of Local Government has prepared a general guide for Water and 
Sanitation Engineering Pre-design Studies funded by the Policy which 
states general design criteria, acceptable assumptions for design, 
methodology for cost comparison of system alternatives and detailed 
equations for analysis of trucked systems. 

The booming economy in sourthern Canada during the late 60's 
and early 70's did not help either. Contractors were difficult to 
encourage to bid on construction projects because of the unknowns in- 
volved and the fact that work was not hard to find where they were. 
Very few contractors were interested in working in the north and often 
times only a single bid was received for a job. The contractors could 
practically name the price. As a result, costs spiralled and it was not 
uncommon for project cost estimates to be out by more than 75 percent. 


Fortunately, today this situation has improved considerably as 
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much more work is available to contractors in the Northwest Territories 
and the north is no longer the mysterious "never never land" it seemed 
to be a few years ago. 

The poor standard of housing in the northern communities was 
and still is a major impediment to improved water and sanitation service. 
Even though an adequate water supply may be available, inadequate water 
storage in the houses often makes it impossible for families to maintain 
basic hygiene and sanitation. This is further compounded where over- 
crowded conditions prevail as well. 

Improvements have been realized in this area though. The 
Northwest Territories Housing Corporation, who now administer the 
Northern Low Rental Housing Program initiated in 1965 by the Federal 
Government, is conducting a very aggressive new and rehabitated housing 
program and since 1974, all new houses have been provided with at least 
a 250 gallon water tank and most houses have been equipped with 400 
gallon sewage pump-out tanks. Indeed, it is clear that bagged sewage 
collection is coming to an end. 

The lack of educational research effort impeded progress also. 
For example, considerable effort is required to make people in the small 
northern communities aware of the reasons and management methods for 
proper garbage collection and disposal systems. 

Two projects are underway which address this problem. The 
first is the preparation of a narrated slide show being prepared in co- 
operation with the Solid Waste Management Branch of the Environmental 
Protection Service in Ottawa. The slide show will discuss solid waste 
management in layman's terms and is intended for general presentation to 
local councils, at schools and to other interested community groups as 
well as the general public. 

The second project is the preparetiba of a Solid Waste Manage- 
ment Manual directed to community administrators and those responsible 
in the community for the collection and disposal of garbage and other 
refuse. The manual will discuss the reasons for good solid waste manage- 
ment, various alternatives, and in particular, describe in detail the 
"Modified Landfill Method" as it should be practiced in the various geo- 


graphical regions of the Northwest Territories. 
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As alluded to earlier, a high priority is the optimization of 
water and sanitation system design in terms of overall cost-effectivenss. 
Two major areas of study are underway here as well. 

Firstly, in cooperation with the Northern Technology Unit of 
Environment Canada, the Department of Local Government has refined and 
expanded the capabilities of the Water and Sanitation Computer Program 
initiated during the development of the 1974 Policy. The program, 
although principally designed as a management decision making tool to 
assess various ramifications of the Water and Sanitation Policy will, in 
addition, be devoted to the optimization of trucked water delivery and 
sewage collection systems in terms of system component design and function 
versus system efficiency and cost effectiveness. 

Secondly, a study has recently been completed, again in co- 
operation with the Northern Technology Unit, of the current "state-of- 
the-art'"' in water conservation technology that may be of use in the 5 
north. Jim Cameron will be presenting a summary of the results of thi¢ 
study later this morning. 

In retrospect, the engineers and government administrators 
could not be expected to deal effectively with the tantamount water and 
sanitation problems in the north overnight. The environment was foreign, 
policies were new and funding was inadequate. 

Eventually, the evolution of the Water and Sanitation Policy 
and the gradual accumulation, although dispersed, of northern engineering 
knowledge enabled government to implement more effective improvements 
and to deal with the many problems with much more confidence. The 
sraveloreeneeare is not yet perfect or near complete by any means and 
much more work and study is required. 

ftps, etensctcant tO note that although substantial improve- 
ments are now being accomplished, given adequate funding it will still 
likely be another six to eight years before the level of service across 
the Territories reaches an acceptable level. 


But there is light at the end of the tunnel. 
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